B
rucellosis is a worldwide re-emerging zoonosis caused by organisms belonging to the genus Brucella, which are Gram-negative, nonspore-forming, facultative intracellular bacteria (1) . The incidence of the disease in Turkey is 0.59 per 100,000 persons per annum, and worldwide there are 500,000 new cases of brucellosis reported annually (2) . The primary mode of transmission is through consumption of nonpasteurized milk or cheese from infected goats, sheep or cows, the consumption of contaminated meat or by direct contact with infected animals (3) .
Characteristic symptoms such as undulant fever and malaise are seen in most patients. Focal manifestations are found in the joints and bones (spondylitis, sacroiliitis, arthritis), in the respiratory tract (pneumonia, pleuritis), in the cardiovascular system (endocarditis, pericarditis, vasculitis), the nervous system (radiculitis, meningoencephalomyelitis), the urogenital system (nephritis, epididymitis, orchitis) as well as in the liver, spleen and skin (1) (2) (3) .
Pulmonary involvement is extremely rare in the course of brucellosis and it may only appear as a chest radiograph abnormality, or it may be part of a systemic illness (4) . Most large studies of patients with brucellosis have only occasionally focused on the respiratory system, with an estimated rate of involvement in less than 1% to 5% of cases (5) . Inhalation of contaminated aerosols and bacteremic spread to the lungs are the most probable routes for acquiring pulmonary brucellosis (6) . A variety of pulmonary manifestations associated with brucellosis have been documented in the literature, including bronchopneumonia, lung abscess, empyema, pleural effusion, granulomas, solitary nodules, and hilar and paratracheal lymphadenopathy (1, 4) . In the present report, a case of brucellosis with pulmonary involvement was presented along with a review of the current literature.
Case PreseNtatIoN
A previously healthy, 36-year-old woman was admitted to the Department of Infectious Diseases, Midyat State Hospital, Mardin in the Southeastern Anatolia region of Turkey, in June 2007, with an approximately 25-day history of fever, weakness, night sweats, dry cough and bilateral chest pain. She had been diagnosed with pneumonia 20 days previously in the emergency department of the hospital. At that time, she was started on intravenous ampicillin 3 g/day for 14 days, but showed no response to this therapy. Her history indicated that she lived in an area endemic for brucellosis, a village where sheep and goats are raised, where consumption of unpasteurized milk products is common. Apart from her diagnosis of pneumonia, the patient's medical history was unremarkable, with no history of drug or food allergies.
On the day of admission, physical examination revealed that she was febrile (38.2°C) and in poor general appearance. Blood pressure, pulse and respiratory rate were 100/70 mmHg, 96 beats/min and 24 breaths/min, respectively. Her chest auscultation revealed diminished breath sounds and scattered crackles and rhonchi over the inferior zone of the right hemithorax. Her liver was palpable 2 cm below the right costal margin. Other physical findings were normal. Blood, urine and throat cultures had been performed before antibiotic therapy was started.
Chest radiography was performed at admission and showed an area of confluent lobar consolidation in the right lower lobe (Figure 1 ). An ultrasound of the thorax confirmed the diagnosis of lobar pneumonia and minimal reactive pleurisy.
Based on these findings, a presumptive diagnosis of brucellar pneumonia was made. Treatment was started with a six-week course of oral doxycycline 200 mg/day and rifampicin 600 mg/day, and her clinical condition improved rapidly after initiation of the treatment. On the fifth day of the treatment her fever started to drop, and on the seventh day she became afebrile. Other potential diagnoses and coinfections were excluded (ie, blood cultures were negative for Streptococcus pneumoniae; dermal tuberculin tests were negative; serological tests for Mycoplasma species, Chlamydia pneumoniae, Coxiella burnetii, and Legionella species were all negative, both for acute and convalescent phase specimens; and urine sample tests for Legionella pneumophila antigen were negative). Her blood cultures were also negative for Brucella species.
Her condition continued to improve and she was discharged following complete recovery after 14 days of treatment. After completion of the therapy, her agglutination test titres decreased to 1:20 and her hemogram parameters, C-reactive protein level and erythrocyte sedimentation rate were normalized. The initial pneumopleurisy appearance recovered completely on her follow-up radiographs. Follow-up after one year showed no residual effects from the infection.
DIsCUssIoN
Brucellosis is a systemic infectious disease. Due to its high degree of morbidity, both for animals and humans, it is a significant cause of economic loss and represents a serious public health problem in many developing countries (2) . Inhalation of contaminated aerosols is a route by which Brucella can make direct contact with the respiratory system and, according to some authors, it is a route that has potential for use in biological warfare (6) . Because of wide distribution of the microorganism through the bloodstream to various organs, including the lungs, bacteremic spread may be the most probable route for acquiring pulmonary brucellosis (2, 4) .
A variety of presentations, affected organs and complications have been reported in the course of brucellosis, but pulmonary involvement is extremely rare (7). It is well known that brucellosis can initially present with atypical symptoms not unlike the symptoms of most mild upper respiratory tract infections. This presentation could be considered the respiratory mononuclear cells' reaction to the invading microbe; it is not considered to truly be respiratory involvement, by us or by most other specialists, unless it takes a prolonged and paroxysmal course (5). In the literature, the following pulmonary manifestations of brucellosis have been reported: lung abscess, empyema, pneumonia, pleural effusion, granulomas, solitary nodules, and hilar and paratracheal lymphadenopathy (4) (5) (6) (7) (8) . Pneumonia may be the sole presentation of brucellosis (9) . In the study by Lulu et al (10) , pulmonary involvement was reported in four patients (1%); three had pneumonia and one had a pleural effusion. However, the ratio of pulmonary involvement was 0.6%, 5% and 10% in studies by Lubani et al (7), Gür et al (2) and Hatipoğlu et al (4), respectively. Similar to cases reported in the literature, our patient presented with lobar pneumonia.
Various radiographical abnormalities are reported in brucellosis such as miliary mottling, parenchymal nodules, pneumonic consolidation, pleurisy, lung abscess, bronchiectasis, hilar or paratracheal lymphadenopathy, and pneumothorax (4-7). Clinical and radiological findings in the present case were suggestive of lobar consolidation and minimal reactive pleural effusion in the inferior zone of the right lobe.
Diagnosis depends on the presence of prolonged fever, other clinical findings suggestive of brucellosis, and serological tests with or without positive blood culture (1) . In the present case, thoracentesis was not performed because the pleural effusion was minimal. According to some authors, the efficacy of blood cultures decreases significantly with the previous use of antibiotics and with subacute and chronic forms of infection (2, 6) . Negative blood cultures in the present case may be related to the use of antibiotics before the investigation for brucellosis. Although the definitive diagnosis is established by recovering the organism in the blood, bone marrow or other tissue cultures, serodiagnostic tests continue to be important in the diagnosis of brucellosis (6, 9) . The serum agglutination test (SAT) is the most widely used and practical test to detect antibodies against this organism. To diagnose acute cases, assays have been used to detect the presence of specific immunoglobulin (Ig) M antibodies, and these include radioimmunoassay, ELISA and the indirect immunofluorescence assay (11) . The classical Rose Bengal test (RBT) is often used as a rapid screening test. The sensitivity of RBT is very high (>99%), but the specificity can be disappointingly low (12) . For confirmation of RBT, SAT, or in more sophisticated equipped laboratories, ELISA may be used (13) . As guidance, agglutination at titres of 1:160 or greater are considered to be of diagnostic value as long as the patient displays signs and symptoms of the disease (14) . To diagnose subacute or chronic forms of brucellosis, a Coombs test must be performed to demonstrate incomplete antibodies. Because the SAT titre may be decreased, or negative, due to blocking antibodies, it may lead to an error in diagnosis when there is no growth in blood culture (11) . SAT is sometimes performed in the presence of the reducing agents 2-mercaptoethanol (2-ME) or dithiothreitol. These reducing agents destroy the agglutinating activity of IgM, leaving IgG intact (15) . The 2-ME-or SAT-dithiothreitol test is used to increase the specificity of the reaction by looking at IgG only, which is important in patients with persistent infection. It may be important to note that none of the commercial ELISA systems has been properly evaluated using samples from culture confirmed patients with brucellosis and controls to define the sensitivity and specificity (14) . Studies have shown that in ELISA, a strong positive signal may be obtained from control samples from patients with illnesses other than brucellosis (14) . In brucellosis, specific IgM antibodies dominate during the acute phase of the disease (16) , and specific IgG antibodies are present in the serum of patients at later stages of the illness as well as in the serum of relapsing patients (17) . ELISA is used to discriminate between the presence of specific IgM and IgG antibodies and to approximately access the stage of illness. SAT and the 2-ME test are also used for this purpose, but are less accurate (14) . The Brucella IgM/IgG flow assay, a simple and rapid diagnostic test, has a sensitivity and specificity for cultureconfirmed brucellosis of greater the 95% (12) , and can be very useful (16) . This test can make diagnosis much faster and it may also be used as a confirmatory test for RBT-positive samples. In the present report, the patient had a titre as high as 1:1280, which returned to 1:20 after completion of the therapy.
Because Brucella species are intracellular pathogens, successful treatment of brucellosis requires prolonged therapy with a combination of agents that are capable of penetrating the cell. Optimal treatment of brucellosis remains based on traditional combinations of doxycycline, with addition of either rifampicin or streptomycin (18) . Pulmonary brucellosis is rarely serious, and it usually responds to the standard regimens used for the treatment of uncomplicated brucellosis (2, 4) . In the present case, a combination therapy of rifampicin and doxycycline was used successfully for six weeks.
CoNClUsIoN
Pulmonary involvement is a rare event in the course of brucellosis, but the rate could be higher than currently estimated. In endemic regions, brucellosis should be considered as a causative agent in patients with pulmonary symptoms. In addition, primary health care physicians should be alerted regarding the clinical and laboratory findings of Brucella complications.
